This analysis examines the effect of collective bargaining on teacher pay in the light of an early theory of teacher bargaining power. Trends in the salaries of teachers are discussed, and the methodology and results of major studies are critically analyzed. The problems with existing research are noted and suggestions for researchers and all partisans are presented. 
The Effect of Collective Bargaining on Teacher Pay, 3
In the 1960s and early 1970s, many observers predicted that the growth of collective bargaining in public education would lead to significant salary gains for organized teachers.
Some scholars who held this view theorized that teacher organizations would be much less constrained by market factors than unions in the private sector. The lack of market constraints would enable organized teachers to achieve a level of bargaining power not generally possessed by unions in the private sector. In addition, teacher bargaining power would be enhanced by the ability of teacher organizations to operate more effectively in the political arena than private-sector unions. unions." Consequently, the "transplant" of the private-sector model of collective bargaining to the public sector "would leave competing groups in the political process at a permanent and substantial disadvantage," claimed Wellington and Winter.
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If this theory of public-sector bargaining is valid, one would expect to observe compensation levels for organized teachers substantially above the levels they would have obtained if they had never engaged in collective bargaining. This paper will review the sizable body of empirical research that has examined the effect of teacher bargaining on salaries. 4 The consensus view in this research is that teacher bargaining has not resulted in significant salary gains for organized teachers. Rather, the effect of teacher bargaining on salaries appears to have been extremely modest-possibly even nonexistent-and clearly less than the overall effect of private-sector unionism on private-sector wages.
The existing research is subject to criticism and qualification. But if, in fact, teacher organizations have had only a minor effect on salaries, what is the explanation? Why have the expectations of the prognosticators of the 1960s not been supported by subsequent empirical research? After a review of the evidence on teacher salaries, an attempt will be made to answer these questions. It should be noted at the outset that this paper will focus only on teacher salaries even though salaries are only one part (albeit the most important part) of the total compensation package. This focus on salaries is necessitated by the virtual absence of systematic research on the effects of teacher bargaining on pensions, health insurance, and other "fringe" benefits.
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TRENDS IN TEACHER SALARIES, 1967-80
The average annual salary of classroom teachers in the United States for the school years of 1967-68 through 1979-80 is presented in Table I . Average salaries more than doubled over this period, from $7,423 in 1967-68 to $16,001 in 1979-80. This is an annualized rate of increase of about 6.3 percent per year. But the table also shows the impact of price inflation on the purchasing power of teacher salaries. When average teacher salaries are deflated by the Consumer Price Index, it is clear that the average teacher's real salary is actually lower now than it was a dozen years ago. In real terms, the average salary of teachers peaked in 1972-73 just prior to double-digit inflation becoming a way of life in the U.S.). Since that year, the average teacher has lost over $1,000 in real purchasing power (a loss of about 13.4% in real dollars). INSERT TABLE 1 HERE intended to represent the amount of income required for a family of four to live in a "solidly middle-class but not affluent fashion."
7 Over the period of 1967-80 as can be seen in Table 2 , the average teacher's salary never equaled the level of income in the intermediate budget.
Because the United States has become a nation largely consisting of two-earner households, the significance of this finding may be discounted. But the trend in the ratio of average teacher salary to the intermediate budget is difficult to dismiss. In the late 1960s and early 1970s this
The Effect of Collective Bargaining on Teacher Pay, 6 ratio generally increased (reaching 89% in 1972-73), but by 1979-80 the ratio had fallen to 78 percent.
INSERT TABLE 2 HERE
So it appears that over the period 1967-80 teacher salaries did not keep abreast with inflation and fell further behind the level of income prescribed by the Department of Labor as appropriate for a middle-class family. But it is clear that other groups of workers suffered the same fate. Indeed, many workers lost more real income than teachers. Moreover, the evidence discussed so far does not actually speak to the question of the effects of bargaining on teacher salaries. One can argue that teachers would have fared even less well had the majority not had the advantage of organized representation.
One indirect way of assessing the effects of bargaining on teacher compensation is to compare the salary levels of teachers to the earnings levels of other highly organized workers.
In Table 3 , average teacher salary is compared with the average weekly earnings of (I) all production workers, (2) production workers in the motor vehicles and equipment industry ("autoworkers"), and (3) production workers in the blast furnace and basic steel industry ("steelworkers"). The author has served as a neutral in many teacher bargaining impasses and seldom, if ever, have steelworker and autoworker wages been considered an appropriate comparison for school teachers (especially by school board members!). Yet the comparisons are instructive if only because they illustrate that some highly unionized groups have been able to The Effect of Collective Bargaining on Teacher Pay, 7 withstand the ravages of inflation to a greater extent than others. The analysis in Table 3 shows that teachers enjoyed a substantial salary advantage over autoworkers and steelworkers in the early 1970s, but by 1978 there was virtually no difference between teacher and autoworker earnings, and steelworkers were actually earning more than teachers.
8 More recent data (not included in As the analysis in and finally overtake, the teachers in the less organized states.
10 Whether the different experience of teachers in the two sets of states is the result of teacher bargaining is, however, highly problematic.
The fact that states with somewhat lower salaries in the early 1970s were the states with somewhat higher levels of teacher organization suggests the hypothesis that low salaries may be an important factor causing teachers to organize. If this is true, however, it complicates
The Effect of Collective Bargaining on Teacher Pay, 9 the task of isolating the effect of teacher bargaining on compensation. In the statistical studies that will be summarized in the next section of this paper there is the assumption (either explicit or implicit) that teacher organization is an exogenous influence on teacher salaries. For teacher organization to be exogenous, the level of organization should influence salaries, but salaries should not influence the level of organization. But if teacher organization is endogenous--that is, if the level of organization is a function of salaries--the statistical results lose both "their casual implications and their statistical accuracy." 
STUDIES OF THE INFLUENCE OF TEACHER BARGAINING ON SALARIES:

METHODOLOGICAL CONSIDERATIONS
All the evidence reviewed to this point provides only inferential evidence of the influence of teacher bargaining on salaries. An accurate estimate of the bargaining (or "union") effect requires the use of more sophisticated statistical techniques. In order to get a "true" measure of the bargaining effect we need a measure of salaries determined under collective bargaining, , and a measure of salaries for the same group of workers if they had never bargained, . Then − would be an accurate measure of the effect of bargaining on
The Effect of Collective Bargaining on Teacher Pay, 10 salaries. But is not directly observable-one can never really know what an organized group of workers would have received if the group had never been organized. What we can generally observe is , the salary level of a group of unorganized workers that is comparable to the organized group.
But − is not likely to be an unbiased estimate of the bargaining effect for at least two reasons. First, and probably most important, the effect of bargaining is likely to have some affect on the salaries of the unorganized group. Thus may be higher or lower than it otherwise would be in the absence of bargaining. This phenomenon is known as the "spillover" effect. Second, it is difficult to match organized and unorganized groups that are identical except for the fact that one group bargains and the other does not. It is necessary to have a theory of wage determination that allows the researcher to specify the important observable variables, in addition to bargaining, that influence salaries. Most theories suggest that worker characteristics (such as education, experience, race, sex, and place of residence) and employer characteristics (such as size, financial capacity, and other indicators of the employer's demand for labor) will have an important bearing on salaries. Public policy, political, and structural factors (such as whether or not a school district has the authority to set tax rates and raise its own revenues) may also influence salaries. If all theoretically justified factors that influence salary outcomes are not properly controlled, estimates of the true effect of bargaining can be seriously biased.
The typical approach, then, is to specify a regression of the form:
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where S b,c are the salaries of a sample of union and nonunion workers, the x i 's are a set of n explanatory variables other than bargaining, T is a measure of unionism or bargaining, and e is the error term; also, a o is the constant, the a i 's represent the set of coefficients of the explanatory variables, and b is the coefficient of the bargaining variable and permits an estimate of the effect of bargaining on salaries controlling for other explanatory variables. This is the functional form generally used in regression studies of teacher salaries. Note that spillover is not (directly) accounted for in regression studies that use this functional form.
A diligent search of the literature uncovered 16 studies that use the methodology just described; they are summarized in Table 5 .
12 Aside from sharing a common quantitative methodology, these studies vary greatly in terms of the samples used, the time period covered, the specification of dependent and explanatory variables, and in other particulars. In fact, one must have serious reservations about some of the studies examined here, but the author has elected to be inclusive in his survey.
It should first be noted that all the studies are basically cross-sectional in nature. Earlier in this article time series data on teacher salaries were examined, but there is no regression study of teacher salaries that uses time-series data. Most of the studies examined a sample of observations in a single school-year; two exceptions were Frey and Schmenner (both of whom
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INSERT TABLE 5 HERE used pooled cross-section and time-series data). Most looked at salary levels, but three (Lipsky and Drotning; Balfour; Baugh and Stone) also examined salary changes. The school year examined was either in the late 1960s or early 1970s. The latest year examined in any of these studies was 1977 (by Baugh and Stone). Clearly, then, we know very little about the effect of teacher bargaining on salaries in recent years. It is difficult to do a study with more recent data because teacher bargaining is now so widespread that finding an appropriate control group of unorganized teachers represents a sticky (but not insolvable) methodological problem.
Next, the studies summarized in the table vary greatly in terms of the unit of observation and the nature of the sample. The earliest study, by Kasper, used state-level observations. Two later studies (Balfour; Mitchell) also used the state as the unit of observation. Some researche.rs have criticized this approach because teacher salaries are determined not at the state level but, rather, at the school district level. Also, the use of statelevel averages obscures the significant degree of intrastate variation of teacher salaries and other independent variables. Moreover, state-level average salaries are actually weighted averages of the salary levels of both organized and unorganized teachers within the state, and so a significant amount of intrastate spillover would seriously bias estimates of the "true" Use of an intrastate sample of districts does not present this difficulty since state-level laws and policies presumably apply equally to all districts in the state. Problems of accounting for the The Effect of Collective Bargaining on Teacher Pay, 14 influence of variations in school district governance, state funding formulas, and political factors on teacher salaries are also more readily handled if an intrastate sample is used.
It also happens that the studies that have used interstate samples have examined only big-city school districts. This obviously limits the generality of these studies' findings. But it is equally difficult to generalize on the basis of a study that examines teacher salaries in the school districts of only one state.
Turning to the measures of teacher salaries used in the various studies, their major limitation has already been noted: namely, the failure to account for the entire compensation package, salaries and fringe benefits alike. 13 This failing is certainly not unique to research on teacher compensation, since it is characteristic of most of the research on the effects of private-sector unions on earnings.
14 Another critical failing is the lack of evidence on the effects of teacher bargaining on noneconomic outcomes. Many practitioners and scholars alike believe that the most significant effects of collective bargaining are in the areas of job security, work rules, and the establishment of due process for employees. In fact, some scholars have recently demonstrated that collective bargaining is often (but not always) associated with increases in worker productivity and decreases in turnover-effects that spell real benefits for unionized employers. 15 But there is no evidence on the relationship between bargaining, on the one hand, and turnover and productivity (more precisely, teacher performance and effectiveness), on the other, in public education.
The studies summarized in Table 5 looked only at salaries, but they differ in the precise salary measure(s) used. Some used only base salary (BA minimum), others used base salary plus
The
certain other salary figures in the teacher salary schedule, and still others used measures of average salary. Again, there are pros and cons on which is the best salary measure to use. In the article that this author wrote with Drotning, it was argued that "use of the teacher salary scale is particularly appropriate, since this is normally the subject of direct negotiation in collective bargaining." 16 But it was pointed out that since a district's actual salary costs depend on the placement of teachers within the schedule (i.e., on the characteristics of the teacher workforce in terms of experience and earned credits), the use of scheduled salaries may give a misleading picture of the true economic benefits (and costs) of teacher bargaining. The average salary actually paid is a much better index of those costs and benefits even though average salary is not the direct subject of negotiations.
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The use of an array of figures from the salary schedule, however, allows inferences to be drawn about the effects of bargaining on differentials between more senior and less senior teachers. 18 Studies that have focused only on the BA minimum cannot be used to draw conclusions about the effects of bargaining on the salaries of long-service teachers or teachers with master's degrees. As teacher hiring declined in the 1970s, the BA minimum became an increasingly irrelevant figure for many school districts. Any scholar who undertakes a study of the effects of bargaining on teacher salaries using data from the late 1970s would almost certainly produce meaningless results if she or she focused only on the BA minimum.
An important consideration is that of the selection of the variable used to measure the "union" or "bargaining" effect. The specification of this variable is critical since it is the coefficient of this variable that must be used to estimate the effect of bargaining on salaries.
The is not really interested in the effects of bargaining, but rather in the effects of organized representation on teacher salaries, a membership-based measure of the "union" effect is perfectly acceptable. But if the researcher is in fact interested in the effects of bargaining then some measure indicating either the occurrence of bargaining or the existence of a contract must be used.
No information on the other explanatory variables used in these studies is included in Table 5 . Exactly which control variables should be entered into the estimating equations is a subject deserving extended discussion, but it will be given only cursory treatment here.
Nevertheless, a correct specification of the regression is critical to the accuracy of estimates of the bargaining effect and depends on the researcher's theory of teacher salary determination. I. The district's ability to pay (e.g., state aid, "true" tax rates, and so forth).
Labor market structure (particularly, measures of the district's "monopsony power'}.
The area's per capita or median income.
Alternative wage rates in the relevant labor market (e.g., the wages of managers, accountants, or other white collar workers).
5. Size (number of students in the district, population in area, and so forth).
Working conditions (pupil/ teacher ratio, location of district, and so forth).
Characteristics of the teacher workforce (average years of service of teachers in district, percentage of teachers with Master's degree, and so forth).
There are clearly other technical questions that must be addressed by the researcher.
For example, one important issue is the proper functional form of the estimating equation.
Most researchers have used additive models, but some have argued that either a logarithmic or log-linear model is more appropriate. 19 Most have also used reduced-form, ordinary leastsquares (OLS) models, which may not be appropriate if any of the independent variables are considered to be endogenous. Hall and Carroll, for example, used a two-stage least squares (2SLS) model: they assumed that teacher salaries and class size are simultaneously determined through the bargaining process. It has already been noted that a 2SLS model would be appropriate if unionism is considered an endogenous variable. But the use of simultaneous equations obviously complicates the researcher's modeling and estimation procedures.
STUDIES OF THE INFLUENCE OF TEACHER BARGAINING ON SALARIES: RESULTS
Although the research designs of the studies summarized in Table 5 vary greatly, the findings are remarkably consistent. The general conclusion that one must reach is that teacher bargaining has increased salaries above levels that otherwise would have prevailed, but that these increases have been rather modest.
Note that the terms "significant" and "insignificant" in the last column of Table 5 refer to whether the regression coefficients of the "union" or "bargaining" variables in the regression equations proved to be statistically significant or not. In more than half of the studies, the effects of bargaining or unionism on teacher salaries was insignificant in most of the statistical tests employed by the authors. Strictly speaking, this means that these researchers found that teacher bargaining had no influence on salaries.
The three studies that used the state as the unit of observation (Kasper; Balfour; Mitchell) all failed to discover significant coefficients for the "union" variables. In the seven studies that used intrastate samples of school districts (Hall and Carroll; Lipsky and Drotning; Treacy et al.; Frey; Chambers; Zuelke and Frohreich; Gallagher), the union variables were mainly insignificant. Even when these authors obtained significant coefficients, the magnitude of the effect was clustered (with one exception) in the 2 to 3 percent range.
Of the four studies that used interstate samples of school districts, three found significant bargaining coefficients (Thornton; Baird and Landon; Schmenner) and one (Gustman and Segal) found seven "union" coefficients to be insignificant and only one to be significant. In
The Effect of Collective Bargaining on Teacher Pay, 20 general, however, the four studies that used interstate samples of districts found larger salary effects than the studies that used other types of samples. The estimates in these four studies vary greatly, but are generally larger than 4 percent. This conclusion is consistent with the earlier statement that studies based on interstate samples of school districts are less likely to be biased by the spillover factor.
The two studies that used samples of teachers (Holmes; Baugh and Stone) both found union coefficients that were significant. Although different in several critical respects (Holmes Chambers used an intrastate sample of school districts but found larger bargaining effects than other researchers who also used intrastate samples. This is largely because Chambers measured the total effect of bargaining on the salaries of teachers as the sum of the effects of (1) whether the teachers in a district engaged in negotiations or not and (2) the The Effect of Collective Bargaining on Teacher Pay, 21 extent of teacher bargaining in the region of which the district was a part. By picking up the second set of effects, the regional effects of bargaining, Chambers partially corrected for the spillover factor and obtained estimates in the range 6 to 12 percent.
There also appears to be a greater likelihood that the bargaining variable will be statistically significant if the dependent variable is a measure of the salary scale, rather than a measure of average salary. Teacher organizations may have had a significant influence on salary schedules, which are the direct subject of negotiations, but school districts retain the flexibility to adjust their demand for (and utilization of) teachers so as to minimize the effect of bargaining on their actual salary costs. Average salary is, of course, a measure of those actual costs.
In summary, the weight of the evidence suggests that formal representation and bargaining have not caused teacher salaries (on average) to be more than 4 to 6 percent greater than they would otherwise be. A decade of research has not served to change Kasper's original conclusion: "Given these small estimates, it seems unlikely that bargaining has produced a significant or widespread reallocation of educational resources." 20 This is remarkable, not only because it contradicts the expectations of scholars like Wellington and
Winter, but also because these estimates are substantially below estimates of the effects of private sector bargaining on wages. About 20 years ago, H. Greg Lewis reviewed all the important research on the influence of unionism on wages, conducted his own separate tests, and concluded that on average union workers received wages that were 10 to 15 percent higher than the wages of nonunion workers
The Effect of Collective Bargaining on Teacher Pay, 22 with similar characteristics. Lewis estimated that some strong unions were able to raise the wages of their members by 25 percent or more. 21 More recently, Boskin estimated that the wage advantage for union members in the craft, operative, and laborer occupations was about 15 to 25 percent. 22 Ryscavage found that the union/ nonunion wage differential for all workers was 12 percent in 1973. 23 Ashenfelter estimated that it was 12 percent in 1967, 15 percent in 1973, and 17 percent in 1975. 24 There appears to be a growing consensus among researchers that, in the light of recent experience, Lewis's estimates must be revised in an upward direction. For private sector workers, the union effect is probably now in the 15 to 25 percent range.
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Why is it that teacher bargaining apparently has had only a modest effect on salaries?
Why does the bargaining effect appear to be substantially lower for teachers than for workers in the private sector? This author cannot claim to have a complete explanation, but he is prepared to offer a few suggestions and hypotheses.
SOME POSSIBLE EXPLANATIONS
The principal problem in the existing research, it seems, is the failure of most researchers to account for spillover effects. If the salary levels of teachers who are not organized or do not bargain ( ) are higher because of bargaining by organized teachers, the measure − will be biased in a downward direction. But there is no evidence in the existing studies that a spillover correction would increase estimates of the effect of bargaining on teacher salaries by more than a few percentage points. Although it is possible that spillover is the "whole story," other factors need to be considered.
Some researchers have suggested that the nature of the teacher labor market serves to constrain the effect that bargaining has on teacher salaries. First, teacher labor markets are said to be characterized by "monopsony." A monoposonistic buyer of labor services exercises more discretion over the wages he pays his workers than an employer who operates in a more competitive labor market. Some research suggests that school district monopsony reduces teacher salaries as well as the salary differential between organized and unorganized teachers. 26 Wellington and Winter recognized that public employers often had a virtual monopoly over the provision of certain kinds of services, but they did not recognize that monopsony in the labor market is the other side of the coin. Monopsony power is not thought to be widespread in private-sector labor markets. But if school districts enjoy a measure of monopsony power, it may mean that they are better able to counter the bargaining power of teacher organizations.
Second, the chronic surplus of teachers throughout most of the 1970s probably served to enhance the bargaining power of school districts. The deterioration in the relative salary position of teachers, noted in the first part of this paper, can probably be attributed in part to the growing over-supply of teachers after 1971.
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The structure of collective bargaining in public education is probably another factor that has acted as a constraint on the bargaining power of teacher organizations. Contract negotiations occur at the district level. By contrast, in the private sector, bargaining is more likely to occur at a "higher" level. Wage bargaining in the steel and auto industries, for example, is highly centralized. National contracts in those industries have created a standardized wage
The Effect of Collective Bargaining on Teacher Pay, 24 structure for autoworkers and steelworkers. Most unions have preferred centralized bargaining structures and bargaining units that are coextensive with the product or labor market.
28
The highly decentralized, fragmented structure of bargaining in public education may have served to limit the ability of teacher bargaining to influence salaries significantly. This hypothesis is offered tentatively because industrial relations scholars disagree on the links between bargaining structure and union power. In a similar vein, the continuing rivalry between the AFT and the NEA may have hindered the evolution of a consistent, widely-applied bargaining strategy capable of achieving significant salary gains. but it does seem clear that they underestimated the extent to which the political process could serve even more effectively than the market mechanism to limit the demands and achievements of public sector unions.
Finally, it is likely that public policy has limited the bargaining power of teachers.
Teachers in general do not enjoy the same legal rights and privileges that have long been the norm for workers in the private sector. In several states teachers lack even the right to bargain.
In almost all states, teachers do not have the right to strike. Limitations on the scope of bargaining, on union security provisions, on the enforceability of contracts, and on several other critical dimensions of the bargaining relationship have probably had an impact on the ability of teacher organizations to win sizable salary gains.
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The kind of evidence reviewed in this article can be used-indeed, has been used-by both the proponents and opponents of teacher bargaining. Proponents have argued that the limited effect of collective bargaining on teacher pay demonstrates that teacher unions cannot be blamed for rising school taxes and the fiscal distress suffered by many school districts.
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Proponents have also argued that this evidence justifies attempts to strengthen the institution of collective bargaining in the schools, perhaps by extending to teachers in all states the right to bargain and even the right to strike. By contrast, opponents have argued that the inability of teacher organizations significantly to affect salaries nullifies teachers' need for collective bargaining. In one report by an anti-union group it was argued, "The individual teacher [has] not realize [d] any gain that could not have been obtained in the absence of unionism and collective bargaining," but that organized teachers nevertheless bore "the additional cost of The Effect of Collective Bargaining on Teacher Pay, 26 union dues" and tax-payers endured "more disruptions of the educational process and a lessening of citizen control."
32
But all partisans should be warned: although the cumulative evidence to date tends to point in one direction, without due recognition of its limitations and fragility the evidence can easily be misused. The evidence reviewed in this paper indicates that it is clearly an overstatement to claim that teacher bargaining has had no effect on salaries. The most careful studies-especially those that try to eliminate spillover effects-indicate that teacher salaries are somewhat higher than they would have been in the absence of bargaining. What has surprised researchers is that these bargaining effects are not nearly as large as some feared and others hoped they would turn out to be. Masters, who drew the author's attention to several of the courses cited in the paper and offered comments on an earlier draft. Finally, the author would like to acknowledge his debt to two Cornell graduate students, Ira Saxe and Tim Schmidle, for their excellent research assistance. None of these people, of course, bears any responsibility for any errors of fact or interpretation that remain in the paper. 8. In Table 3 average yearly teacher salaries are divided by 40 to arrive at an estimate of average weekly salary. One can argue that the denominator ought to be higher (say, 52), but of course that would make the comparisons in Table 3 
